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IN TRO DUC TION

Sys tem atic geo logic map ping of the Sad dle Pond-Grand
Lake Seboeis re gion, north-cen tral Maine, at a scale of 1:24,000
was ini ti ated dur ing the sum mer of 1990 and was re sumed for six 
weeks in 1991.  Most of the mapped area lies within por tions of
the Millinocket Lake East,  Frost Pond, Trout Brook Moun tain,
and Grand Lake Seboeis 7.5’ quad ran gles; mi nor work was un -
der taken in the Millinocket Lake West, Hay Lake, and
LaPomkeag 7.5’ quad ran gles.  A com pan ion map ping pro ject is
be ing un der taken in the south ern por tion of the Millinocket Lake 
West quad ran gle by Mr. Ste phen Hall (North Carolina State Uni -
ver sity grad u ate stu dent); this area is de scribed in Part 2 of this
re port.  The main ac cess to the re gion is via Huber Co. log ging
roads and local skidder trails.

A sys tem atic geo logic sur vey of the re gion has never been
un der taken, al though re con nais sance vis its to the area were
made by Drs. R. Neuman, D. Rankin, and B. Hall dur ing the
1960’s and 1970’s.  Neuman (1967) car ried out sys tem atic geo -
logic map ping in the Shin Pond and Staceyville 15’ quad ran gles,
im me di ately to the south east of the pres ent field area.  Rankin
(1968) un der took stud ies in the Trav eler Moun tain area, di rectly
south of Sad dle Pond.  Hall (1970) mapped the Munsungun
anticlinorium, im me di ately to the north west of the re gion stud -
ied here.  Their brief re con nais sance trips led to the de pic tion of
the ge ol ogy of the Sad dle Pond-Grand Lake Seboeis area as a
pair of east-west trending an ti cli nal struc tures ex pos ing un sep -
arated Cam brian-Or do vi cian rocks on the re cent geo logic map
of Maine (Osberg et al., 1985) (Fig. 1).  Ma jor re sults of the pres -
ent study in clude (1) the ge ol ogy of the area is more var ied and
com plex than that of  sim ple anticlinoria,  (2) most of the rocks in
the area are likely of Siluro-De vo nian age, and (3) the area has
been af fected by two stages of Aca dian de for ma tion, the first
phase never before recognized and involving convergent
strike-slip tectonics.

The fol low ing re port su per sedes the 1990 field re port.  It
in cor po rates large seg ments of the 1990 field re port, up dates the
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Fig ure 1.  Re gional set ting of the Sad dle Pond - Grand Lake Seboeis
area.
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1990 field re port with petrographic de scrip tions, re-ex am i na tion 
of some 1990 lo cales, and newly avail able pa le on tol ogy data,
and de scribes new field work car ried out in 1991.  The re vised
geo logic map is s Plate 1 of this report.

Re gional Set ting

Rocks of the Sad dle Pond area oc cu pied a geo logic tran si -
tion zone dur ing both the Early and Mid dle Pa leo zoic.  To the
north west, Early Pa leo zoic rocks of the Munsungun
anticlinorium ap pear to have been de pos ited upon an ophiolitic
base ment (Osberg et al., 1985).  In con trast, sim i lar age rocks of
the Lunksoos anticlinorium to the south east were un con form -
ably de pos ited upon a Penobscottian de formed Late Pre cam -
brian-Cam brian sed i men tary se quence.  Along strike to the
north east, in New Bruns wick and New found land, these
metasedimentary rocks are in ter preted as rep re sent ing the east -
ern mar gin of a con ti nen tal base ment terrane.  Thus, the Sad dle
Pond-Grand Lake Seboeis area ap pears to strad dle the zone be -
tween contrasting Early Paleozoic basement terranes.

Mid dle Pa leo zoic rocks of north-cen tral Maine re cord a
tran si tion from an ap par ently shal low ma rine, var ied sed i men -
tary-vol ca nic se quence in the west to a deeper ma rine, less var -
ied, mainly basinal sed i men tary se quence to the east (e.g.
Neuman, 1967; Roy, 1980).  In the Lunksoos anticlinorium, im -
me di ately south east of the pres ent study area, this tran si tion is
abrupt and ex hib ited by Si lu rian-De vo nian rocks on op pos ing
flanks of that struc ture.  Si lu rian-De vo nian rocks in the Sad dle
Pond area co in cide with the east ern ex tent of the Middle
Paleozoic varied sequence.

Four ma jor in for mal lith o logic di vi sions of sed i men tary
and vol ca nic rocks have been out lined in the Sad dle Pond-Grand 
Lake Seboeis re gion dur ing  the 1990 and 1991 field cam paigns:
these in clude the (1) the Sad dle Pond for ma tion, an in tensely de -
formed unit of metaclastic rocks, (2) the Ire land Pond as sem -
blage, dom i nated by mafic vol ca nic and volcaniclastic rocks, (3)
the Grand Lake Seboeis group, con tain ing a var ied se quence of
slate, con glom er ate, and a wide range of vol ca nic rocks, and (4)
the Millimagassett Lake for ma tion, a se quence of al ter nat ing,
thin- to me dium-bed ded sand stone and slate.  All of the units are
im printed with low grade meta mor phism; also, they are in truded
by small stocks of both felsite and gab bro, many of which are be -
low map res o lu tion at the scale of 1:24,000.  The full dis tri bu tion
of all of the units in the area is yet to be de lin eated; like wise, the
re la tion ship of these units to for ma tions rec og nized in nearby,
previously mapped, areas is speculative at this time.

SADDLE  POND  FORMATION  (Osp)

Gen eral

The Sad dle Pond for ma tion is the in for mal name given
here to the in tensely de formed se quence of mainly gray to black
phyllite and sub or di nate quartz-rich graywacke that crops out in

the south west por tion of the field area.  The unit is dis posed in
three east-west trending, subparallel, though in ter con nected,
out crop belts.  The south ern belt is in ter preted to be sep a rated
from the other two belts by an ap prox i mately east-west trending
fault.  The north erly belts merge to the east, al though they are
likely sep a rated by a high-an gle fault.  The dis po si tion of the unit 
will be dis cussed fur ther in the struc tural ge ol ogy sec tion.  The
thick ness of the for ma tion is un cer tain due to struc tural com -
plex ity, al though its max i mum out crop width is slightly less than
1 km in the area of Sad dle Pond.  Lay er ing in the unit is steeply to
ver ti cally dip ping and trends E-W to NW.  Rocks typ i cal of the
for ma tion are best ex posed around the shore of Sad dle Pond and
in a small road metal quarry at the eastern end of the outcrop
belts.

De scrip tion

The unit is dom i nated by white- to cream-weath er ing gray
and black  phyll i te ,  lo  cal ly anker i t ic ,  with lensey
interlaminations of light green to gray tuffaceous(?) mudstone;
sub or di nate interlayers of a dis tinc tive gray coarse-grained,
quartz-rich graywacke are com mon in the for ma tion.  The
tuffaceous mudstone laminae range up to ap prox i mately 10 mm
thick and are gen er ally dis con tin u ous over a span of 10 mm to 50
cm.  In a small bor row pit at the north east mar gin of the out crop
belt, lay ers of punky weath er ing car bon ate (prob a bly do lo mite)
up to 5 cm thick are interlayered with phyllite.  The graywacke is
char ac ter ized by strik ingly coarse glassy quartz grains that in
many places have a blu ish hue.  The graywacke lay ers are up to 1
m thick and are usu ally dis con tin u ous, ex hib it ing boudinage and
pinch and swell fea tures.  Lo cally, the graywacke is to tally sur -
rounded by the phyllite, sug gest ing ex treme dis mem ber ment of
lay er ing.  The dis con tin u ous ge om e tries of both the mudstone
and graywacke interlayers are at trib uted to tec tonic de for ma tion
in the re gion.  At a few lo cal i ties, the phyllite is peb bly, con tain -
ing clasts of light gray tuffaceous mudstone, quartz graywacke,
quartz ite, and al tered vol ca nic rock.  In thin sec tion, the
sand-sized grains and smaller peb bles are dom i nantly quartz
(both vol ca nic and meta mor phic) plagioclase crystals, black
mudstone, and highly altered plagioclase-rich volcanic (ba -
salt?).

Con tact Re la tion ships

The Sad dle Pond for ma tion is clearly faulted against the
Ire land Pond as sem blage; sheared phyllite is found in many
places at the base of the slope mark ing this con tact.  The east erly
ex tent of this fault is un cer tain, but it ap pears to bi fur cate to the
north west of Sad dle Pond, with a fault-bounded sliver of Grand
Lake Seboeis group in ter ven ing be tween the two units. Like -
wise, other con tacts of the north erly Sad dle Pond out crop belts
are not ex posed, but here are as sumed to be tec tonic be cause of
the strong de for ma tion in the area and the sliver-like na ture of
the out crop belts.  The south erly out crop belt also ap pears to be
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fault-bounded.  An in tense fo li a tion is ob served at many lo cales
along the south ern bor der of the belt and along its east ern ex ten -
sion, and brecciated and veined rock (felsite?) is found along the
con tact.  The north ern bound ary of the south ern belt is in ter -
preted to be faulted on the ba sis of in tensely fo li ated rocks lo cal -
ized along the contact on the north side of Saddle Brook.

Age and Cor re la tion

There is no di rect ev i dence for the age of the Sad dle Brook
for ma tion.  Lithologically, it is dis tinct from other units in the
Sad dle Pond-Grand Lake Seboeis area.  How ever, the for ma tion
does re sem ble rocks in both the Munsungun and Lunksoos
anticlinoria.  The Sad dle Pond for ma tion bears close re sem -
blance to the black phyllite-quartz graywacke-car bon ate as sem -
blage of the Chase Brook For ma tion in the Munsungun
anticlinorium (Hall, 1970).  In par tic u lar, the Sad dle Pond for -
ma tion is lithically in dis tin guish able from rocks of the Chase
Brook For ma tion ex posed at Munsungun Falls, lo cated in the
north ern por tion of the Millinocket Lake West 7.5’ quad ran gle.

The Chase Brook For ma tion ap pears to be of mid dle to up per
Arenig age on the ba sis of one cono dont lo cal ity con tain ing the
spe cies Periodon flabellum (Lindstrom) (re ported in Neuman et
al., 1989).  Thus, the Sad dle Pond rocks are here interpreted to be 
of Early Ordovician age (Fig. 2). 

The Sad dle Pond for ma tion also bears lithic re sem blance to 
por tions of the Grand Pitch For ma tion in the Lunksoos
anticlinorium (Neuman, 1967); in par tic u lar it cor re sponds to the 
black slaty mem ber that is com mon along the north west side of
the Grand Pitch out crop area (Neuman, 1967; Ekren and Frisch -
knecht, 1967; G. Boone, pers. commun., 1990; pers. obsvtn.,
1990).  The Grand Pitch For ma tion is con sid ered to be Cam brian 
in age, on the ba sis of lo cal oc cur rences of the trace fos sil
Oldhamia smithi (Neuman, 1967).  How ever, these fos sils are
found in a red slate-siltstone mem ber of the for ma tion that is of
un cer tain strati graphic po si tion rel a tive to the black slate mem -
ber.  It is pos si ble that the black slate mem ber may form a strati -
graphic unit dis tinct from the Grand Pitch For ma tion (G. Boone,
pers. commun., 1991) and the age of the black slate remains
uncertain.

Geology of the Saddle Pond - Grand Lake Seboeis Region
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Fig ure 2.  Ten ta tive strati graphic cor re la tion chart for north-cen tral Maine.



IRELAND  POND  ASSEMBLAGE  (Smv, vc, fv, s)

Gen eral

The belt of rocks dom i nated by mafic vol ca nic and
volcaniclastic rocks that ex tends from the Grand Lake Seboeis
15’ quad ran gle west-south west erly onto the Trav eler Moun tain
15’ quad ran gle is in for mally as signed to the Ire land Pond as sem -
blage.  Dur ing the 1991 field sea son, a sec ond out crop area of the 
as sem blage was dis cov ered in the Boody Brook-Grand Lake
Seboeis area.  The Ire land Pond as sem blage cor re sponds to the
Ire land Pond belt of the 1990 field re port (Hib bard, 1991).  Ire -
land Pond is sur rounded by rocks of the as sem blage, but un der -
lain by De vo nian(?) gab bro and felsite; how ever, be cause
Ire land Pond is one of the few named geo graphic fea tures in the
belt, it is used here to de note the belt.  In ad di tion to mafic vol ca -
nic rocks, the belt con tains epiclastic and clastic rocks and sub or -
di nate fel sic vol ca nic rocks;  varicolored slate on the north west
side of Grand Lake Seboeis is herein in cluded in the as sem blage.
Also, a few out crops of granitoid rock, too small to be re solved at 
map scale, have been found in the fel sic vol ca nic rocks.  The
thick ness of the unit is un cer tain be cause of struc tural com plex -
ity; the max i mum out crop width is ap prox i mately 2.7 km in the
area of West Branch Sawtelle Brook.  The at ti tude of lay er ing in
the belt is highly variable, although the average trend is
east-northeast.

De scrip tion

Mafic Vol ca nic and Volcaniclastic Rocks (Smv, Svc):
Mafic vol ca nic rocks are con cen trated mainly in the north east -
ern and cen tral por tions of the main out crop belt, where pil low
ba salt and pyroclastics are the dom i nant rock type.  In most out -
crops, only por tions of pil lows are ob served; how ever, where
whole pil lows are seen, they range from 0.3 to 1.5 m in di am e ter.
Lo cally the lavas are feld spar-phyric and amyg da loid al.
Interpillow ma te rial is gen er ally a gray-green chert, al though
bur gundy chert was ob served at one lo cale.  Pil low brec cia com -
monly as so ci ated with the lavas con tains clasts up to 20 cm
across.  In many places, dikes(?) and small stocks of diabase and
me dium-grained gab bro are as so ci ated with the mafic vol ca nic
rocks.  In the Boody Brook area, al most all of the rocks noted to
date are pil low lava, pil low brec cia, or as so ci ated lapilli tuff.  In
this area, dark gray to dark green chert commonly forms
interpillow material.  

In thin sec tion, the pil low lavas are com monly al tered and
dis play a subophitic to trachytic tex ture. The most com mon con -
stit u ents are plagioclase, chlorite, clinopyroxene (augite?), and
epidote, set in a brown-gray to iso tro pic cryptocrystalline
groundmass.  Lo cally the vol ca nic rocks are amyg da loid al with
cal cite and epidote fill ings.  The plagioclase forms both a felted
groundmass of microlites and pheno crysts that av er age ~0.5 mm

long but range up to 5.0 mm long;  lo cally the plagioclase is
glomerophenocrystic.  Al most all of the plagioclase is highly al -
tered to a tur bid mix ture of fine-grained carbonate and sericite.

The most com mon mafic volcaniclastic rock is a dark green 
chloritic phyllite that lo cally ex hib its mm-scale lay er ing.  Lay ers 
in the phyllite ap pear to be de fined by vary ing con cen tra tions of
chlorite, epidote, actinolite, mus co vite, feld spar æ quartz.  Mafic
lapilli tuff and ag glom er ate are com mon along the ridge just
south of Lit tle Bea ver Pond.  One mafic brec cia in this area con -
tains fist-sized clasts of brick red chert.  In places, me -
dium-grained feld spar-quartz mafic sand stone with a dark green
chloritic ma trix is interlayered with the phyllite.  Where found,
the sand stone is gen er ally me dium-bed ded.  One sec tion of
mafic sand stone in the hills just south of Lit tle Bea ver Pond con -
tains interlayers up to 1 m thick of green ish-black chert to si li -
ceous mudstone.  Pur ple and red dish-pur ple phyllite and slate
were ob served in the area between the two branches of Sawtelle
Brook.

Vol ca nic con glom er ate is a con spic u ous, al though rare,
com po nent of the belt.  Gen er ally, the vol ca nic con glom er ates
are ma trix-sup ported with pur ple to bur gundy slate and chloritic
phyllite form ing the ma trix.  Clasts in the con glom er ates range
up to large cob bles and in clude, in or der of abun dance, amyg da -
loid al mafic vol ca nic rock, lo cally with chilled selvedges, mafic
epiclastic rocks, red slate, jas per, gray chert, pyroxene-tuff, and
lime stone.  A dis tinct vol ca nic con glom er ate com posed of mafic
vol ca nic cob bles in a red quartz-feld spar sand stone to mudstone
was found in the hills just southwest of the source of Hay Brook.

An un usual mafic volcaniclastic rock oc curs in many
places in the belt, al though it is most com mon in the area west of
Hay Brook.  It is com posed of an gu lar lay ered clasts of
chlorite-epidote-feld spar mafic volcaniclastic rock with in di vid -
ual clasts de fined mainly on the ba sis of the ori en ta tions of lay er -
ing in the clasts dif fer ing from that of neigh bor ing clasts.  Ma trix
is very scant, if pres ent at all, and ap pears to be of the same com -
po si tion as the clasts.  Lo cally, the clasts are com posed of a
coarse-grained pyroxene tuff.  A layer-par al lel fo li a tion is de vel -
oped in the clasts.  This rock may rep re sent an autobrecciated
mafic tuff or epiclastic rock.

Fel sic Volcaniclastic Rocks (Sfv)  form a dis con tin u ous
belt along the north-north west side of the as sem blage.  Most
com monly they are bleach-white weath er ing, light green ish gray 
to dark green-black dacitic(?) lapilli tuffs and quartz-feld spar
crys tal tuffs.  Lo cally, dacitic vol ca nic con glom er ates con tain ing 
peb bles to cob bles of dacite, jas per, and dark gray slate are as so -
ci ated with the tuffs.  

In thin sec tion, the fel sic vol ca nic rocks have a fine-grained 
plagioclase-quartz-seri cite ma trix that sur rounds ei ther
plagioclase and quartz crys tals or lithic frag ments of crys tal tuff.
In ad di tion, chlorite, car bon ate, ap a tite, and zir con are found in
the groundmass.

A small body of me dium-grained equigranular feld -
spar-quartz-chlorite granitoid rock is closely as so ci ated with the
fel sic vol ca nic rocks in the group of hills just to the north of Bea -
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ver Brook.  It is too small to be re solved at a 1:62, 500.  The fel sic
vol ca nic rocks ap pear to struc tur ally drape over the granitoid
body, al though the re la tion ship be tween the two units is not ex -
posed.  The granitoid is mainly mas sive with only a lo cal weak
fo li a tion and is cross-cut by numerous quartz veins.

Varicolored slate (Ss) forms a large out crop area be tween
Jones Pond, Boody Pond, and Grand Lake Seboeis.  Al though
dis tinct from other rock types in the as sem blage, the slate is here
in cluded in the unit be cause (1) the slate unit dis plays a sim i lar
struc tural his tory as the rest of the as sem blage and (2) the slate
ap pears to be along strike with the Boody Brook area vol ca nic
rocks, al though the re la tion ship be tween these units is un ex -
posed.  The slate in cludes pur ple, bur gundy, red, black, gray,
gray-brown, gray-green, and pale green slate with only mi nor
coarser clastic interlayers.  In places, the col ors al ter nate ir reg u -
larly, and do not ap pear to con note bed ding.  Along the north west 
shore of Grand Lake Seboeis, gray-brown slate con tains thin
laminae (mm scale) of siltstone and tuffaceous siltstone.  Also
along this coast, a sin gle fine-grained, 30-cm thick, gray sand -
stone bed is interlayered with otherwise monotonous gray slate.  

Con tact Re la tion ships

The con tact of the Ire land Pond as sem blage with the Sad -
dle Pond for ma tion is a fault, as dis cussed above.  The con tact of
the belt with the Grand Lake Seboeis group has not been ob -
served, but is thought to be ei ther un con form able or tec tonic and
will be dis cussed fol low ing a de scrip tion of the Grand Lake
Seboeis group.  

Age and Cor re la tion

There is no di rect ev i dence for the age of the Ire land Pond
as sem blage.  In 1990, two micritic lime stone clasts from vol ca -
nic con glom er ates of the as sem blage were sam pled for po ten tial
cono dont anal y sis.  Dr. Svend Stouge of the Dan ish Geo log i cal
Sur vey, Co pen ha gen, Den mark, has re ported the clasts to be bar -
ren of microfossils.  On the ba sis of rough lithic sim i lar ity with
por tions of the struc tur ally (and pos si bly stratigraphically) over -
ly ing fossiliferous Late Si lu rian-Early De vo nian Grand Lake
Seboeis group (see be low), the Ire land Pond as sem blage is ten ta -
tively con sid ered to be Si lu rian in age, al though an older,
possibly Ordovician age cannot be ruled out.

GRAND  LAKE  SEBOEIS  GROUP  (SDc, cs, vc, s, ls, ss)

Gen eral

The Grand Lake Seboeis group is a het er o ge neous as sem -
blage of slate, clastic sed i men tary rocks, and mafic and dacitic
vol ca nic and as so ci ated rocks.  The group forms two west-south -

west-trending belts that flank the main out crop belt of the Ire land 
Pond as sem blage.  The south erly belt is struc tur ally dis sected by
ap par ently fault-bounded sliv ers of the Sad dle Pond for ma tion,
near Sad dle Pond.  The group is named for the slate and clastic
sed i men tary and vol ca nic rocks that crop out around the shores
of Grand Lake Seboeis.  The true thick ness of the unit can not be
ac cu rately es ti mated due to the com bined ef fects of com plex fa -
cies changes and com pli cated struc ture in the belt.  The max i -
mum out crop width of the unit is greater than 5 km in the area just 
west of Grand Lake Seboeis where the two out crop belts ap pear
to merge.  The attitude of bedding in the unit is variable.

The com plex and abrupt fa cies changes within the unit,
com bined with com pli cated struc ture pre cludes the de ter mi na -
tion of an in ter nal stra tig ra phy for the group.  How ever, it ap -
pears that con glom er ate and clastic sed i men tary rocks tend to
out crop near ap par ently older units in the area and are in ter preted 
as rep re sent ing basal por tions of the group; in con trast, the slaty
rocks and a dis tinct sand stone unit, the Scrag gly Lake sand stone, 
are found ad ja cent to the youn ger Millimagassett Lake for ma -
tion and are here con sider to rep re sent the upper stratigraphic
portions of the group.

De scrip tion

Mixed Clastic Sed i men tary Rocks (SDcs) and Con glom er -
ate (SDc):  South-south west of Scrag gly Lake, the belt con sists
of a var ied as sem blage of clastic sed i men tary rocks, in clud ing a
va ri ety of col ors of slate (red, gray, pur ple, bur gundy), cal car e -
ous slate and sand stone, con glom er atic slate, varicolored
phyllite, blue-green mudstone, varicolored mudstone, peb bly
mudstone, iron for ma tion, red sand stone, green-gray sand stone,
mafic volcaniclastic sand stone, red con glom er ate, and
blue-green con glom er ate.  These rock types are dis posed in a
seem ingly ran dom mo saic in which in di vid ual rock types can not 
be traced along strike for any sig nif i cant dis tance and abrupt lat -
eral fa cies changes are com mon.  Mudstone and con glom er ate
ap pear to be the most abundant constituents of this member.

Coarse con glom er ate (SDc) forms the most con spic u ous
mem ber of this as sem blage and can be found through out the belt
ei ther mixed with other clastic sed i men tary rocks or as iso lated
mappable units.  It is gen er ally mas sive, clast-sup ported with a
ma trix of ei ther red or blue-green sand stone-mudstone; bed ding
is rarely ev i dent.  Clasts vary from an gu lar to well-rounded and
range in size from gran ules up to large boul ders, >1 m in di am e -
ter.  Clast com po si tion is var ied and, in or der of abun dance, in -
cludes mafic to dacitic vol ca nic rocks (fine-grained and
por phy ritic), epiclastic rocks, vein quartz, mudstones of var i ous
col ors (gray, red, pur ple, green, aqua ma rine), red slate, jas per,
red sand stone, gray chert, lime stone (lo cally fossiliferous),
blue-green and bronze phyllite chips, fine- to me dium-grained
granitoid rocks, diabase, quartz-wacke, iron stone, black
phyllite, quartz ite, red dish quartz por phyry, and crenulated bi o -
tite(?) schist.  In the area on the north west side of Grand Lake the
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con glom er ate con tains abun dant con spic u ous peb ble- to boul -
der-sized red feld spar-phyric and flow-banded rhy o lite clasts
that are not com monly seen in other ar eas.  In most out crops of
the con glom er ate there are clasts with a pre-in cor po ra tion
tectonite fab ric.  The most com mon “pre-de formed” clasts in -
clude mudstone, slate, phyllite (locally crenulated), ironstone,
and epiclastic rocks.

A strik ing se quence of varicolored sed i men tary rocks is ex -
posed along the log ging road that lies just to the west of Hay
Brook, to the north west of Sad dle Pond.  The sed i men tary rocks
here in clude interbedded red slate, con glom er ate and gritty sand -
stone, blue-green sand stone, red mudstone, iron for ma tion, gray
sand stone, fossiliferous bur gundy and blue green mudstone, and
both red and blue green con glom er ate.  The con glom er ates are
mas sive, form ing units up to 10 m thick; the sand stones and
mudstones are gen er ally me dium-bed ded and al ter nate reg u -
larly.  Lo cally, the mudstones form mas sive sec tions up to 10 m
thick.  The ef fects of re gional tectonism and com plex fa cies dis -
tri bu tion pre clude any sim ple de duc tion of the local stratigraphy
in this well-exposed section.

One sec tion of red, pur ple, light green, and gray phyllite
was noted along the Huber Road, ap prox i mately 1.5 km south -
west of Scrag gly Lake.  On a nearby log ging road to the south -
east of the phyllite, a dis tinct phyllite-chip con glom er ate is
interbedded with slate and con glom er atic slate.  The re la tion ship 
be tween the varicolored phyllite and the phyllite-chip con glom -
er ate is un cer tain at this time.

The re main der of the mixed clastic rock mem ber con sists
of drab buff to white-weath er ing gray slate, siltstone, and sand -
stone that are gen er ally non de script rel a tive to those rocks de -
scribed above.

Mixed Vol ca nic and Clastic Sed i men tary Rocks (SDvc):
The Grand Lake Seboeis group con tains a mix ture of vol ca nic
and volcaniclastic rocks in ad di tion to the clastic rocks de scribed 
above in the area of Sad dle Pond, Grand Lake Seboeis, and lo -
cally on Millimagassett Lake.  The vol ca nic rocks range in com -
po si tion from ba salt to dacite;  ba salt ap pears to be prev a lent in
the Sad dle Pond area and on Millimagassett Lake, whereas
dacite ap pears to dom i nate the as sem blage in the area of Grand
Lake Seboeis.  Lo cally, on the west side of Grand Lake Seboeis,
pink rhy o lite forms a part of this member.

The bas alts are gen er ally mas sive and range from dark
green to pur ple in color.  Pur ple weath er ing pil low lavas with pil -
lows <1 m in di am e ter were noted along the south west shore of
Sad dle Pond and in the in land area just west of Grand Lake
Seboeis.  In the Sad dle Pond area, these rocks are in tensely fo li -
ated and al tered, al though lo cally pil low forms and chilled mar -
gins are well pre served.  The interpillow ma te rial here in cludes
bright red chert and pink ish car bon ate.  Pur ple to blue-green
aa-like lavas were noted on the north west shore of
Millimagassett Lake.  In thin sec tion, one of the bas alts from the
thin out crop strip north of Sad dle Pond dis plays an ophitic to
subophitic tex ture with ap prox i mately 45% plagioclase, 30%

clinopyroxene (augite?), 10% chlorite, 5% epidote and the re -
main der of opaques and dark, irresolvable groundmass. 

Mafic fragmental rocks gen er ally con tain an gu lar, amyg -
da loid al dark green and pur ple clasts <25 cm in di am e ter.  One
out crop of a mafic fragmental rock sim i lar to the un usual mafic
brec cia found in the Ire land Pond as sem blage was ob served in
one of the fault-bounded sliv ers of the Grand Lake Seboeis
group, north of Sad dle Pond.  In places, the ba saltic rocks ap pear
to be het er o ge neously al tered to a more silicic com po si tion at the
outcrop scale.

The dacites of this mem ber com monly range in color from
lav en der-gray and ox i dized red-pur ple to light gray-green and
yel low-green.  They are most com mon in the area to the east and
south east of Sad dle Pond and along the shores of Grand Lake
Seboeis.  In most places, the dacites are fragmental, al though pil -
lowed and mas sive va ri et ies have been noted in the area.  Dacitic
to in ter me di ate pil low brec cia and gen er ally poorly de vel oped
pil lows are found on the small is lands and shore line at the south -
ern end of The Nar rows of Grand Lake Seboeis.  In di vid ual pil -
lows here range up to ~0.8 m across and dis play good chilled
selvedges.  Mas sive dacitic rocks are found lo cally in the in land
area west of Grand Lake Seboeis and in the hilly area to the west
of Sad dle Pond.  At the lat ter lo cale, the dacites are a yel low
gray-green in color, roughly cleaved, and con tain quartz eyes.
Mas sive, weath ered dacite with spher ules up to 5 mm in di am e -
ter was found in the hills just west of southern Grand Lake
Seboeis.

In thin sec tion, the dacites con sist of dom i nantly
plagioclase microlites set in an op ti cally irresolvable dark
groundmass, with chlorite, bi o tite, epidote and abun dant sec -
ond ary cal cite.  Tex tur ally they range from pilotaxitic to
hyalopilitic.

Rhyolitic rocks out crop lo cally along south west ern Grand
Lake Seboeis and along the ac cess road to the lake.  Out crops in
the road are pink ish-red and flow-banded.  Those along the lake
shore are pink, mas sive, and apha ni tic with quartz and feld spar
pheno crysts.  Here, zones of  brecciated (cm-scale) rhy o lite tra -
verse the out crops and ap pear to de fine a pri mary layering.

All of the vol ca nic rocks of this mem ber are closely as so ci -
ated with the sed i men tary rocks of the group.  The aa-like lava on 
Millimagassett Lake is in ti mately as so ci ated with red clastic
sed i men tary rocks, es pe cially red con glom er ate, and cal car e ous
slate.  Lo cally, the cha otic in ter min gling of lava and con glom er -
ate re la tion ships sug gest a laharic or i gin for the re sul tant hy brid
rock.  A layer of in tensely fo li ated blue-gray micritic lime stone ~
2 m thick is interlayered with dacitic and mafic vol ca nic rocks in
the area just to the south west of Sad dle Brook.  Also in this area,
the vol ca nic rocks are com monly in ter leaved with a pur ple
mudstone ma trix vol ca nic con glom er ate and dark green
graywacke.  On the east shore of The Nar rows of Grand Lake
Seboeis, mas sive and fragmental gray dacite is interlayered with
arkosic graywacke, si li ceous mudstone, and crys tal tuff, form ing 
a con form able se quence ap prox i mately 20 m thick.  Just to the
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west of the lake, the dacites appear to be interlayered with gray
slate and red conglomerate.

The out crop “tongue” of the group that is sandwiched by
the Sad dle Pond for ma tion just to the north of Sad dle Pond is
com prised mainly of epiclastic rocks and phyllite, with sub or di -
nate pur plish-green and green mafic vol ca nic and pyroclastic
rocks.  The epiclastic rocks are mainly thick- to me dium-bed ded
white-weath er ing chloritic green to blue mafic sand stones and
mudstones with me dium-bed ded aqua ma rine si li ceous
mudstones, gray-green, brown, pur ple-gray and light green
phyllite, and mi nor vol ca nic con glom er ate.  At one lo cale, a
25-cm thick bed of bur gundy chert is interlayered with dark
green quartz-bear ing vol ca nic sand stone and lam i nated aqua ma -
rine si li ceous mudstone.  A dis tinct red sand stone-mudstone
mafic vol ca nic con glom er ate, sim i lar to that found in the Ire land
Pond as sem blage, is found at the east end of the out crop tongue.
A 25-cm thick whit ish gray bioclastic lime stone bed is ei ther
interlayered with or forms a large boul der in the con glom er ate.
Most of the fos sil de bris in this layer is pelmatozoan hash with
some bryozoan and coral fragments. 

Slate (SDs): Cream- to bleach white-weath er ing dark gray
to green-gray slate com prises a large pro por tion of the Grand
Lake Seboeis group to the north and west of Scrag gly Lake,
along the north ern side of the Ire land Pond as sem blage be tween
Lit tle Bea ver Pond and the East Branch of the Penobscot, and in
the area be tween Sawtelle Brook and Snow shoe Lake.  The slate
is re mark ably fea ture less, only lo cally ex hib it ing thin, <10 mm
thick siltstone and fine-grained sand stone beds.  It ap pears that
most of the slate is slightly cal car e ous and lo cally de tri tal(?)
mus co vite is ev i dent.  In all ar eas, the slate ap pears to be near the
top of the group, ad ja cent to the over ly ing Millimagassett Lake
formation.

Cal car e ous Slate (SDls):  Gray to light blue-gray cal car e -
ous slate forms a ma jor por tion of the group on the north side of
Millimagassett Lake and has been traced as far east as Sawtelle
Brook.  It is also forms smaller out crop ar eas, spa tially as so ci -
ated with the vol ca nic rocks around the south ern end of Grand
Lake Seboeis.  The cal car e ous slate is very sim i lar to the slate de -
scribed above ex cept that it has a higher car bon ate con tent and
com monly is highly fossiliferous.  In many places the car bon ate
forms iso lated light blue-gray pods and ir reg u lar beds that
readily weather out, giv ing the rock a dis tinct pit ted as pect; this
led R. Neuman to term the rock “pit rock” dur ing his re con nais -
sance of the area.  Lo cally, such as on the prom i nent pen in sula at
the south end of The Nar rows of Grand Lake Seboeis, some beds
are bioclastic, composed almost entirely of fossils.

At Millimagassett Lake, the cal car e ous slate has a red slate
mem ber near the top of the unit.  On the north shore of the lake,
cal car e ous red mudstone-siltstone is interlayered with
green-gray siltstone, whereas at the east end of the lake, this up -
per unit is char ac ter ized by a deep red cal car e ous slate.  To date,
this “red mem ber” has been traced dis con tin u ously east ward to
the Sawtelle Pond area.  Also near the top of the cal car e ous slate,

a few frosty gray, fine-grained sand stone lay ers up to 25 cm thick 
are in ter ca lated with the slate.

Scrag gly Lake Sand stone (SDss):  A dis tinct, fine- to me -
dium-grained, frosty blue-gray sand stone mem ber that ap pears
to be con fined to the cen tral and east ern por tions of Scrag gly
Lake is here termed the Scrag gly Lake sand stone.  The sand stone 
com monly forms mas sive beds up to 2 m thick that are in ter nally
graded, cross-bed ded, and lo cally dis play con vo lute bed ding,
slump folds, and load casts.  Lo cally, beds of slate up to 15 cm
thick in ter vene be tween the mas sive sand stone ledges.  On the
north shore of Scrag gly Lake, in the la goon-like por tion of the
lake termed the Back Room, the sand stone ap pears to grade
stratigraphically down into mas sive siltstone.  Neuman (1967)
has re ported intraformational con glom er ate from this area.  The
Scrag gly Lake sand stone ap pears to over lie the slate mem ber of
the Grand Lake Seboeis group to the north and west of Scraggly
Lake.

Con tact Re la tion ships

The con tacts of the Grand Lake Seboeis group with both
the Sad dle Pond for ma tion and the Ire land Pond as sem blage are
un ex posed.  In the area north of Sad dle Pond, the Grand Lake
Seboeis group and Sad dle Pond for ma tion are ap par ently in ter -
leaved along tec tonic con tacts.  In most places, rocks of both
units are in tensely fo li ated near the con tact or the trend of Grand
Lake Seboeis strata is at a very high an gle to that of the nearby
Sad dle Pond formation strata.

The con tact be tween the Grand Lake Seboeis group and the 
Ire land Pond as sem blage is abrupt with re spect to both stra tig ra -
phy and struc ture.  Lo cally, it ap pears that the trend of lay er ing in
the Ire land Pond as sem blage is at a high an gle to that of the
Grand Lake Seboeis group, for ex am ple in the area north of
Scrag gly Lake.  These ob ser va tions sug gest that the con tact of
the group with the as sem blage is tec tonic.  How ever, it is trou ble -
some that near their con tact the two belts lo cally ap pear to have
over lap ping fa cies.  In par tic u lar, out crops of the coarse red and
blue-green con glom er ates of the Grand Lake Seboeis group are
sur rounded by Ire land Pond rocks near the con tacts of the two
units.  The units also share in com mon the un usual mafic brec cia
“autobreccia” de scribed above, and dis tinct red ma trix mafic
vol ca nic con glom er ates.  The dis tri bu tion of these fa cies near the 
con tact of the units sug gests that ei ther the units were orig i nally
un con form able with the ero sional sur face ap prox i mately at the
pres ent sur face of the Ire land Pond rocks or it is pos si ble that the
belts orig i nally interfingered con form ably and are largely time
equiv a lents.  At the pres ent time, the in ter pre ta tion that the
Grand Lake Seboeis group un con form ably over lies the Ire land
Pond as sem blage is fa vored on the ba sis of ap par ently dis cor -
dant struc tural re la tions near their mu tual con tact and the
outlier-like character of Grand Lake Seboeis rocks near the
margins of the Ireland Pond outcrop belt.
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Age and Cor re la tion

Nu mer ous macrofossil lo cal i ties have been found in the
Grand Lake Seboeis group dur ing the pres ent study as well as
dur ing re con nais sance by D. Rankin dur ing the 1960’s.  In ad di -
tion, one microfossil lo cal ity was dis cov ered dur ing this study.
For both the pres ent study and for Rankin’s work, macrofossil
iden ti fi ca tion has been un der taken by Dr. A. Boucot (brachi o -
pods), Dr. W. Ol i ver (cor als), and Dr. R. Neuman (brachi o pods).
Cono donts have been ex tracted from rocks of the group and
iden ti fied by Dr. S. Stouge.  The de tails of the paleontological
data is pre sented in the Appendix to this report.

The tight est con straints come from cal car e ous slate near
Soule Pond, a vol ca nic con glom er ate north east of Sad dle Pond,
siltstone just north of Scrag gly Lake, and two lo cal i ties south of
Sad dle Pond.  The slate near Soule Pond ap pears to be near the
top of the group in this area and yields a Pridolian fauna.  The
sam ple from a bioclastic lime stone lens or clast in the vol ca nic
con glom er ate near Sad dle Pond in di cates a prob a ble
Heldebergian (Gedinnian) age.  Un for tu nately, this por tion of
the group is in a fault-bounded sliver, and its strati graphic po si -
tion in the group is am big u ous.  The siltstone lo cal ity north of
Scrag gly Lake was re ported by Neuman (1967) and ap pears to
be lower Ludlovian.  The sam ples south of Sad dle Pond were
col lected by Rankin and in di cate a lower Ludlovian age (D.
Rankin, pers. commun. 1991, quot ing A. Boucot).  Other lo cales
give more am big u ous age con straints that range from up per
Llandovery to Early De vo nian.  Thus, fos sils from the group ap -
pear to in di cate an age range from Ludlovian to Geddinian, with
the pos si bil ity that older, Llandovery rocks may be present in the
group.   

The Grand Lake Seboeis group is sim i lar to Late Si lu -
rian-Early De vo nian rocks in the sur round ing re gion.  In par tic u -
lar, the belt is very sim i lar to de scrip tions given by Hall (1970)
for the East Branch Group in the Munsungun anticlinorium.  The 
belt is also lithically sim i lar to and par tially over laps with un -
named Si lu rian-De vo nian rocks de scribed by Neuman (1967)
from the north west side of the Lunksoos anticlinorium.  Si lu -
rian-De vo nian units from these three ar eas are herein con sid ered 
to be correlative (Fig. 2).

MILLIMAGASSETT  LAKE  FORMATION  (Dml)

De scrip tion

A dis tinct unit of very reg u larly graded beds of buff weath -
er ing fine-grained sand stone and me dium gray to gray brown
slate forms out crops along the south shore of Millimigassett
Lake and is also found on the south side of Scrag gly Lake and
near the East Branch of the Penobscot River.  The unit is in for -
mally termed here the Millimagassett Lake for ma tion for the
char ac ter is tic ex po sures on Millimigassett Lake.  On the east
side of the lake, the for ma tion is es ti mated to be about 600 m
thick.  Typ i cally, the beds of the unit range from 5 to 10 cm thick.

Lo cally, me dium to thick beds of sand stone up to 30 cm thick
in ter rupt the reg u lar se quence of thin- to me dium-bed ded sand -
stone/slate.  Like wise, in other lo cales, slate forms a dom i nant
por tion of the sec tion for a few me ters.  The sand stone beds are
com monly graded, ex hibit cross-bed ding, and lo cally dis play
sole marks.  In the area just to the south west of Sawtelle Pond, a
gray cal car e ous slate con glom er ate is interbedded with typ i cal
beds of the for ma tion.  Clasts in the con glom er ate in clude cor als, 
lime stone, fine-grained clastic sed i men tary rocks, pyroxene
phenocrystic in ter me di ate vol ca nic rocks, vein quartz, quartz ite,
and green phyllite.  The beds face north in a sec tion that to the
north, is south fac ing.  Its strati graphic po si tion in the for ma tion
is am big u ous, although fossil data suggest that it may be low in
the unit (see below).

Con tact Re la tion ships

The Millimigassett Lake for ma tion ap pears to be con form -
able with the Grand Lake Seboeis group.  The for ma tion is
faulted against the Ire land Pond as sem blage.  The con tact be -
tween the Millimigassett Lake for ma tion and the Grand Lake
Seboeis group ap pears to be gradational over a se ries of dis con -
tin u ous out crops along the west ern shore of Millimagassett
Lake.  Here, a few sand stone beds are found near the top of the
varicolored slates that com pose the cal car e ous slate mem ber of
the Grand Lake Seboeis group, just to the north of the first out -
crop of typ i cal Millimagassett Lake for ma tion.  Sig nif i cantly,
there is no change in the ori en ta tion of bed ding be tween the
group and the for ma tion.  These ob ser va tions lead to the in ter -
pre ta tion that the contact between the units is conformable here.

Age and Cor re la tion

One macrofossil lo cale was found in the slaty con glom er -
ate of the for ma tion near Sawtelle Pond.  The fauna is listed in
the Ap pen dix of this re port and loosely in di cates an Up per Si lu -
rian - Gedinnian age (A. Boucot, pers. commun., 1992).  The for -
ma tion is lithically iden ti cal to strata of the Gedinnian -
Siegenian Seboomook Group (Pollock, 1987) that is com mon
through out north ern Maine.  It is here con sid ered that the
Millimagassett Lake for ma tion is a sub di vi sion of the
Seboomook Group (Fig. 2).  Con sid er ing the age con straints for
the for ma tion and the Grand Lake Seboeis group, it ap pears that
the Millimagassett Lake for ma tion may lat er ally interfinger as
well as overlie the group.

INTRUSIVE  ROCKS  (Df,g)

Two dis tinct types of in tru sive rock, gab bro/diorite and
felsite, form small mappable stocks, dikes, and sills through out
the area.  In ad di tion, a small stock of granitoid, un re solv able at
the pres ent map scale, is found in the Ire land Pond as sem blage
(see above).  The gab bro is me dium-grained dark mot tled cream
and green color and com posed dom i nantly of chloritized
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pyroxene and light green plagioclase.  In places the gab bro
grades into diorite and quartz diorite and lo cally the gab bro is as -
so ci ated with diabase.  The gab bro is most con spic u ous in the
area of Ire land Pond, where there are two stocks and at Scrag gly
Lake, where at least three sills in trude the Scrag gly Lake sand -
stone.  These sills at Scrag gly Lake are in for mally as signed to the 
Owls Head gab bro, for ex po sures at Owls Head on the east side
of the lake.  There are also smaller bod ies en coun tered through -
out the Ire land Pond as sem blage and in the Grand Lake Seboeis
group.

In thin sec tion the gab bro/diorite is me dium- to
coarse-grained and ap pears to be al tered to vary ing de grees; it is
gen er ally com posed of plagioclase, clinopyroxene, chlorite,
epidote, seri cite, zoisite, sphene, + quartz.  One sam ple taken
from a small stock in the Ire land Pond as sem blage just to the
north of Mitch ell Pond con tains pri mary am phi bole that ap pears
to be pargasite.

It is un cer tain if the gab bro bod ies in the area rep re sent a
sin gle in tru sive suite or if they form parts of dif fer ent suites of
dif fer ent ages.  The Owls Head gab bro in trudes the Ludlovian or
youn ger Scrag gly Lake sand stone.  Neuman (1967) re ports that
gab bro in trudes rocks here as signed to the Early De vo nian(?)
Millimagassett Lake for ma tion.  Thus, at least some of the gab -
bro bod ies in the area are con sid ered here to be Early De vo nian
or youn ger in age.  Other bod ies, such as those in the Ire land
Pond as sem blage may be older, and ge net i cally re lated to the
mafic volcanic rocks in that unit.

Three va ri et ies of fel sic in tru sive rocks are found in the
area and all are apha ni tic to fine-grained.  The most com mon is
an apha ni tic light gray-green to yel low ish gray-green quartz +
feld spar phenocrystic dacitic rock that is com monly brecciated
with frag ments <10 cm across.  This in tru sive rock is mainly
found un der ly ing hills in the area just to the north west of Sad dle
Pond and in trudes the Ire land Pond as sem blage and the Sad dle
Pond for ma tion.  Here, the felsite forms small stocks and ap pears 
to hornfels the host rocks lo cally.  Lo cally in the Sad dle Pond for -
ma tion im me di ately to the east-north east of Sad dle Pond, pil low
forms are found in the cen ter of the mapped body.  These pil low
forms are rem i nis cent of pil lowed dacite-in ter me di ate vol ca nic
rocks in the Grand Lake Seboeis group in The Narrows.

A sec ond type of felsite is found in the same area; it is a
buff-weath er ing, fine-grained gray felsite with a vis i ble mat ted
tex ture of plagioclase microlites.  This rock gen er ally forms well
de fined dikes that range up to 3 m across and in trudes the Sad dle
Pond for ma tion.  The same rock type has been ob served in the
Grand Lake Seboeis group in the area east of Sad dle Pond and on 
the west shore of Grand Lake Seboeis, where it is brecciated.

The third type of felsite crops out only in the area of Ire land
Pond.  It is a pink-weath er ing gray apha ni tic rock that in all out -
crops is frac tured and strongly fo li ated.  Its re la tion ship to
nearby gab bro and Ire land Pond belt rocks is uncertain.

In thin sec tion, the fel sites are sim i lar; typ i cally they are al -
tered and con tain plagioclase, quartz, chlorite, epidote, seri cite,

and car bon ate.  In a sam ple from the Cunningham Moun tains, bi -
o tite re placed largely by chlorite was noted.

The in ter re la tion ships be tween the felsitic in tru sions of the
area are un known.  The close spa tial re la tion ship be tween the
first two types sug gests that they are in ter re lated.  The third
felsite is spa tially con fined to the area of in tense gab bro in tru sion 
and these plutonic rocks may be ge net i cally re lated.  The age of
the fel sic in tru sions is un cer tain, al though it ap pears that they in -
trude all of the rocks in the area.  Neuman (1967) re ported a
felsite that in trudes rocks here as signed to the Millimagassett
Lake for ma tion on the south side of Scrag gly Lake.  These re la -
tion ships sug gest an Early Devonian or younger age for the
felsites.  

The felsite in tru sions may be hypa bys sal cor re la tives of the 
Trav eler rhy o lite, a large mass of rhy o lite ap prox i mately 10 km
south of Sad dle Pond, as first sug gested by Neuman and Rankin
(1980).  The Trav eler rhy o lite over lies the Siegenian
Matagamon For ma tion and is un con form ably over lain by the
late Early De vo nian - ear li est Mid dle De vo nian Trout Val ley
For ma tion.  Such a cor re la tion sug gests an Emsian age for the
felsites.

STRUCTURAL  GEOLOGY

The struc tural his tory of the Sad dle Pond-Grand Lake
Seboeis area is com plex and het er o ge neous.  It in volved the de -
vel op ment of pen e tra tive and non-pen e tra tive foliations and as -
so ci ated folds in all rocks as well as fault ing dur ing at least two,
and prob a bly three, deformational events.  On the ba sis of over -
print ing re la tion ships, ori en ta tion and geo met ri cal char ac ter of
mi nor struc tures, and re gional re la tion ships, the fol low ing three
events are rec og nized: (1) early phase fo li a tion de vel op ment, (2) 
in ter me di ate phase fold ing, fault ing, and fo li a tion de vel op ment
that are in ter preted as rep re sent ing con ver gent strike-slip tec ton -
ics and (3) late phase short en ing in volv ing fold ing, fo li a tion
gen er a tion, and prob a bly fault ing.  The early phase event may
rep re sent Or do vi cian oro gen esis, whereas the later two events
are here con sid ered to be Aca dian.  The tim ing con straints and
re gional con sid er ations will be dis cussed fol low ing a de scrip -
tion of each of the de for ma tion phases.  It is em pha sized here,
that the ex tent and in ten sity of de vel op ment of each of the
deformational phases var ies from unit to unit:  the early phase
appears to only affect the Saddle Pond formation, whereas the
later events affect all strata in the region (Fig. 3).

Early Phase

Fo li a tion: The ear li est tectonite fab ric ob served in the area
is a pen e tra tive layer par a l lel fo li a tion that is per va sive in the
Sad dle Pond for ma tion.  To date, no as so ci ated folds have been
rec og nized with this fo li a tion.  The fab ric is sim i lar to in ter me di -
ate phase foliations dis cussed be low and may be re lated to them;
how ever, on the ba sis of re gional re la tion ships, it is thought that
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this cleav age pre dates the in ter me di ate phase ones, as discussed
below in the timing section.  

Where ob served in thin sec tion, the fab ric is a fine con tin u -
ous cleav age (Powell, 1979) de fined mainly by very fine platy
min er als (<0.05 mm long), elon gate opaque clots, and elon gate
quartz grains (~0.1 mm long).  In silty lay ers the cleav age is de -
fined by opaque seams that, in the coars est lay ers, de fine a rough
type B to C cleav age (Gray, 1978).  In ad di tion, noncoaxial type
pres sure shad ows have been ob served around some opaque
grains and quartz-chlorite beards fringe some quartz grains.  The
cleav age is com monly as so ci ated with quartz veins that trend at a 
high an gle to the cleav age; the veins have been found to pre date
the cleav age in some sam ples, whereas in oth ers the veins over -
print the cleav age.  The sum of the ob ser va tions strongly sug -
gests a dom i nantly pres sure solution origin for this foliation.

In ter me di ate Phase

The in ter me di ate phase of de for ma tion is char ac ter ized by
lo cal cleav age gen er a tion, fold ing, and fault ing.  This phase is
much more het er o ge neously de vel oped than the other phases.  

Fo li a tion:  At hand-spec i men scale a pen e tra tive, gen er -
ally layer-par al lel, cleav age is lo cally found in the Grand Lake
Seboeis group and in weaker rocks of the Ire land Pond as sem -
blage.  In places in both units, there ap pears to be mul ti ple fo li a -

tion gen er a tion dur ing what is con sid ered here as “in ter me di ate
phase” (i.e. the fab ric is thought to post date the early fo li a tion
but pre date the late de for ma tion). In the Grand Lake Seboeis
group, the cleav age is best ex posed in the fault-bounded out crop
sliver just north of Sad dle Pond, where it trends ap prox i mately
east-west.  Thin sec tion in spec tion of this rock in di cates that the
pen e tra tive fab ric is a dis crete crenulation cleav age (Gray, 1977) 
that af fects an ear lier, layer subparallel con tin u ous cleav age and
is ax ial pla nar to small, cm-scale root less folds in siltstone
laminae.  Both of these cleav ages are af fected by two later
crenulation sets, one ap par ently of the in ter me di ate phase and
the other re lated to the late phase event.  The lo ca tion of this sam -
ple near the bound ary of a fault-bounded sliver sug gests that the
in ter me di ate phase cleav ages may be the result of cyclic
transposition in a shear environment (Mawer and Williams,
1991).

In the Ire land Pond as sem blage, the main pen e tra tive fo li a -
tion is a layer-par al lel pen e tra tive cleav age that is more wide -
spread than in the Grand Lake Seboeis group, but is con fined to
volcaniclastic rocks and slate.  To date, no folds have been found
as so ci ated with this fab ric.  In the one thin sec tion in which this
fab ric has been ob served, it is a fine con tin u ous cleav age.  This
par tic u lar sam ple is af fected by two later crenulation cleav ages,
one ap par ently an in ter me di ate phase zonal crenulation cleav age 
that trends west erly and the other a late zonal crenulation cleav -
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age that con forms in ori en ta tion to the typ i cal late phase cleav -
age (see be low).  The or i gin of the pen e tra tive fab ric and
in ter me di ary crenulation is un cer tain, but again, the com plex fo -
li a tion his tory sug gests that cy clic trans po si tion may be re spon -
si ble for mul ti ple in ter me di ate phase foliation generation, at
least locally, in the assemblage. 

Folds:  Map-scale folds of the in ter me di ate phase are best
doc u mented by first-or der syn clines in the Millimagassett Lake
for ma tion and Grand Lake Seboeis group in the ar eas of Milli -
magassett Lake and Scrag gly Lake.  The folds are gen er ally
asym met ric, up right, and subhorizontal (Figs. 4, 5, 6, 7, 8).  They 
plunge gently in ei ther an east erly or west erly di rec tion and the
first or der folds have a half-wave length >2 km; they are char ac -
ter ized by steeply north-dip ping south ern limbs and gently
south-dip ping north ern limbs (Fig. 4).  The folds lack an ax ial
pla nar fab ric, but have been over printed and transected by the
late phase cleav age (de scribed be low) (Figs. 6, 7, 8).  The de par -
ture of these folds from near-cylindricity is likely due to mod i fi -
ca tion of bed ding ori en ta tion by the late phase deformation
(Figs. 5, 6, 7, 8).   

Two anticlines in the Grand Lake Seboeis group near the
out let to Millimagassett Lake are here in ter preted to be sec ond
or der par a sitic folds on the north ern limb of the first or der
syncline that af fects strata around the lake (Figs. 4, 7).  In con -
trast to the west-south west plunge of the first or der syncline,
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Fig ure 5.  Millimagassett Lake re gion:  poles to bed ding (72).

Fig ure 4.  Interpretetive cross-sec tions through the Sad dle Pond fault sys tem (top) and in ter me di ate phase folds on Millamagassett
and Scrag gly Lakes (bot tom).



these sec ond or der folds plunge gently to the west-north west
(Fig. 7).  The dif fer ence in trend of these folds is at trib uted to
gen tle warp ing of these in ter me di ate phase folds around a late
phase open fold that trends northeasterly.

In the area of Sad dle Pond, where the Sad dle Pond for ma -
tion is ap par ently tec toni cally spliced with the Grand Lake
Seboeis group, sparse strati graphic younging in di ca tors in nar -
row belts of the group sug gest that these strata are folded into
syn clines (Fig. 4).  These struc tures have the same ori en ta tion as
the in ter me di ate phase syn clines around the lakes and are likely
ge net i cally related to them. 

In ter me di ate phase mi nor folds are only lo cally de vel oped
in slaty to phyllitic mem bers of all units ex cept the
Millimagassett Lake for ma tion. They are man i fest as a
crenulation to open to close fold ing of the ear lier foliations and
bed ding.  In one place men tioned above, a zonal crenulation
cleav age is ax ial pla nar to these folds.  The in ter me di ate phase
mi nor fold axes have a gen eral east-west trend with plunges
vary ing from mod er ate to steep (Fig. 9).  The mi nor folds likely
are higher or der folds re lated to the map-scale in ter me di ate
phase folds of similar orientation.

Faults:  The ma jor faults doc u mented to date ap pear to en -
ve lope the south ern out crop belt of the Ire land Pond for ma tion.
The best doc u mented fault in the area sep a rates the Ire land Pond
as sem blage from the Millimagassett Lake for ma tion and Grand
Lake Seboeis group in the vi cin ity of Bea ver Brook and is here
termed the Bea ver Brook fault.  It is marked by steeply dip ping,
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Fig ure 6.  South shore of Millimagasset Lake.  ù = poles to bed ding
around early fold (11), * = poles to late cleav age.

Fig ure 7.  Out let area of Millimagassett Lake:  ù = poles to bed ding
around early fold (13), * = poles to cleav age (11). 

Fig ure  8.  Scrag gly Lake area:  ù = poles to bed ding around early fold
(34), * = poles to late cleav age (25).



north east-trending shear fab rics in the fel sic volcaniclastic rocks 
on Bea ver Brook and elswhere along strike as well as by what
ap pears to be brecciated shear zone rocks in out crops to the
east-north east.  Shear bands, asym met ric quartz porphyroclasts,
and subhorizontal min eral lineations in the shear zone at four lo -
cales in di cate that there was a com po nent of left-lat eral mo tion
along this fault.  In one thin sec tion of mylonitic fel sic vol ca -
nic(?) rock, quartz has clearly de formed by crys tal plas tic mech -
a nisms, as subgrain growth and recrystallized grains are
abun dant.  How ever, it ap pears that the his tory of the fault is
more com plex than sim ply plas tic de for ma tion, as some quartz
porphyroclasts ap pear to have ini tially de formed brittley by frac -
ture and pull ing apart and sub se quently were sub jected to plas tic
de for ma tion.  In ad di tion, a nar row, 2-mm wide, cataclastic zone
tra verses the sec tion par al lel to the mylonitic fo li a tion and in cor -
po rates brec cia frag ments of mylonitic rock in the zone.  This
zone ap pears to be a microscopic analog to the brecciated shear
zone rocks found in outcrop.

In the area of Sad dle Pond, it ap pears that a group of
subparallel faults are re spon si ble for in ter leav ing the Sad dle
Pond for ma tion with the Grand Lake Seboeis group.  These
faults ap pear to be steeply dip ping for the most part, as their sur -
face traces show lit tle re gard for top o graphic changes.

In the area of Sad dle Brook and east ward, one of these
faults sep a rates the Sad dle Pond for ma tion from the Grand Lake
Seboeis group.  The trace of the fault ap pears to fol low Sad dle
Brook and is thus termed the Sad dle Brook fault.  It is man i fest
by in tensely fo li ated Grand Lake Seboeis rocks near the south

shore of Sad dle Pond, lo cal brec cia east of Sad dle Pond, and by
in tensely fo li ated quartz-seri cite phyllite far ther to the east.  The
sense of mo tion on the fault is un cer tain, al though the dis posal of
lithostratigraphic units sug gests a ma jor “north side up”
component of motion.  

In tensely fo li ated rocks are also found along the con tact of
the Ire land Pond as sem blage and the Sad dle Pond for ma tion.  On 
the log ging road just west of Hay Brook, this fault abruptly
places con glom er ates of the as sem blage against in tensely fo li -
ated black phyllite of the for ma tion.  The ki ne mat ics of this fault
are uncertain.

In ter pre ta tion:  It ap pears that the three ma jor map-scale
fea tures of the in ter me di ate de for ma tion phase, the folds, the
Bea ver Brook fault, and the Sad dle Pond area fault sys tem are
geo met ri cally re lated; this as so ci a tion sug gests a ge netic re la -
tion ship for these struc tures.  The ma jor folds af fect strata on ei -
ther side of the Bea ver Brook fault and their oblique ori en ta tion
with re spect to the fault is con sis tent with the left-lat eral mo tion,
de ter mined by in de pend ent means for the fault.  Both sheared
rocks of the fault zone and the ma jor folds are over printed by the
late phase cleav age.  The Sad dle Pond fault sys tem is also
oblique to the Bea ver Brook fault zone and sheared rocks in this
area are also over printed by the late cleav age;  the com plex ge -
om e try of this area is highly sug ges tive of a pos i tive flower
struc ture, com monly found in con ver gent strike-slip re gimes
(Fig. 4).  It is note wor thy that the ex tent of the Sad dle Pond fault
sys tem co in cides with a slight change in trend of the Bea ver
Brook fault, sug gest ing that the Sad dle Pond fault sys tem
formed in re sponse to this re strain ing bend in the fault.  In ad di -
tion, the in ter me di ate phase foliations are most in tensely de vel -
oped near these faults;  mul ti ple gen er a tions of intermediate
phase foliation generation are consistent with a shearing
environment. 

Thus it ap pears that the in ter me di ate de for ma tion phase re -
cords the ki ne mat ics of a ma jor con ver gent strike-slip zone in the 
Sad dle Pond-Grand Lake Seboeis area, in volv ing left-lat eral
mo tion along the Bea ver Brook fault and short en ing oblique to
the zone by fold ing and fault ing.  Judg ing from the scale and ex -
tent of the struc tures formed dur ing this de for ma tion, left-lat eral
mo tion is thought to have been sig nif i cant.  It is un cer tain if the
Bea ver Brook fault is the prin ci pal dis place ment zone in the sys -
tem, or just a sub sid iary re lay fault within a larger sys tem.  It is
note wor thy that S. Hall (pers. commun., 1992) has re corded
left-lat eral shear sense in di ca tors along a ma jor fault that trends
through Millinocket Lake, a mere 3 km to the north west of the
Bea ver Brook fault; this sug gests that the con ver gent strike-slip
system may be wider than currently realized.

Late Phase

Fo li a tion and Folds: The late phase fo li a tion is the most
wide spread fo li a tion in the area and is gen er ally rec og nized by
its con sis tent north east erly trend and steep dip (Fig. 10) and
over print ing re la tion ships with any ear lier fab rics.  It is the dom -
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Fig ure 9.  In ter me di ate phase mi nor fold axes (19).



i nant pen e tra tive fab ric in all of the Millimagassett Lake for ma -
tion and al most all of the Grand Lake Seboeis group; it is gen er -
ally man i fest as a slaty cleav age in most of the rocks ex cept for
the more mas sive sand stones, con glom er ates, and vol ca nic
rocks, where it is dif fi cult to de tect, but lo cally pres ent.  Only in
the phyllites and sand stones  in the nar row out crop belt of the
group north of Sad dle Pond is this phase man i fest as a
crenulation of ear lier fab rics.  In the Ire land Pond belt and Sad dle 
Pond for ma tion, the late de for ma tion is gen er ally de vel oped as
ei ther a spaced crenulation cleavage or soley as crenulations of
earlier phase fabrics.

The late phase fo li a tion is lo cally ax ial pla nar to both mi nor 
folds and ma jor folds in bed ding and crenulations of the early
layer-par al lel fo li a tion.  These folds range from open chev ron
folds to close, nearly con cen tric folds.  The larger folds ap pear to
be broad and open; the best ex am ples of these are the warp in
trend of strati graphic units and in ter me di ate phase struc tures in
the Millimagassett Lake area and the sweep ing change of trend
of the in ter me di ate phase fab ric in the slate of the Ire land Pond
as sem blage to the north west of Grand Lake Seboeis (Fig. 11).  In
all of the units, the ma jor and mi nor fold axes trend north -
east-south west (Figs. 11, 12); how ever, the plunge of these folds
var ies con sid er ably.  The vari a tion in late mi nor fold axes may
have re sulted from the vari a tion in trend of layering prior to the
late deformation.
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Fig ure 10.  Grand Lake Seboeis - Sad dle Pond Re gion:  Poles to “late
Aca dian” fo li a tion.

Fig ure  11.  Boody Pond area slate:  ù = poles to lay er ing / early cleav -
age,     = late mi nor fold axes.

Fig ure 12.  Late phase mi nor fold axes.



In sum mary, the late phase cleav age and folds ap pear to re -
cord an ep i sode of north west-south east di rected short en ing.  It is
likely that fault ing and re ac ti va tion of ear lier struc tures ac com -
pa nied this event, al though di rect ev i dence of such ki ne mat ics
are sparse at this time.

Tim ing of De for ma tion

The tim ing of deformational events in the Sad dle
Pond-Grand Lake Seboeis re gion is very loosely con strained by
the lo cal ge ol ogy.  Per haps it is eas i est to place a “cap”, or youn -
ger limit, on the de for ma tion scheme, thus the dis cus sion starts
with the tim ing of the late deformation.

The late phase ap pears to af fect all rocks in the area and
hence must be youn ger than the fel sites and gab bros.  The fel sites 
may be cor re la tive with the Trav eler rhy o lite, in di cat ing that the

late phase short en ing in the re gion may be post-early Emsian.
The late phase de for ma tion dis plays the iden ti cal char ac ter is tics
as the clas si cal Aca dian orog eny that is doc u mented through out
north ern Maine (Fig. 13) (e.g. Osberg et al., 1989; Hall, 1970;
Boucot, 1968).  Through out the re gion, the Aca dian up right
fold ing and cleav age for ma tion af fects Siegenian rocks and lo -
cally af fects rocks as young as early Emsian (Boucot and Heath,
1969).  The youn ger limit on the Aca dian event is not as clear as
the older con straint.  In the Trav eler Moun tain area, the Aca dian
de formed Trav eler rhy o lite is un con form ably over lain by the
slightly de formed Trout Val ley For ma tion of lat est Early De vo -
nian to ear li est Mid dle De vo nian age (Dorf and Rankin, 1962;
Kasper, 1980).  This sug gests that the Aca dian orog eny in this
area was con fined to the short time span of the late Emsian.
How ever, in the re gional area of New Eng land and Mar i time
Can ada, strati graphic con straints in di cate an early Mid dle De vo -
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Fig ure 13.  Tim ing of Aca dian events in north-cen tral Maine.



nian tim ing for the main pulse of the Aca dian orog eny (Boucot,
1968).  Con se quently, it has been sug gested that the Trout Val ley
For ma tion has been shielded from most af fects of the Aca dian
orog eny by the com pe tent un der ly ing Trav eler rhy o lite (Rankin,
1968).  Thus it ap pears that the late phase de for ma tion in the
Saddle Pond-Grand Lake Seboeis region is of either late Early
Devonian or early Middle Devonian age.  

The in ter me di ate phase de for ma tion af fects all strata in the
area and is over printed by the late phase de for ma tion; thus the in -
ter me di ate phase must be of Early De vo nian age.  The ef fects of
this event are quite het er o ge neous, as it af fects the Ire land Pond
as sem blage more uni formly than the Grand Lake Seboeis group.
Coarse con glom er ates and rapid fa cies changes in the group sug -
gest that pos si bly tectonism ac com pa nied de po si tion in this re -
gion.  Thus it is pos si ble that con ver gent strike-slip tec ton ics
were time transgressive and could have ini ti ated in the Silurian
and proceeded into the Early Devonian.

The in ter me di ate phase de for ma tion has not been pre vi -
ously rec og nized in the re gion.  It is ap par ently an early phase of
the Aca dian orog eny in this area.  Fur ther in ves ti ga tion into its
ge om e try, ki ne mat ics and tim ing should add an other di men sion
to our un der stand ing of the com plex Aca dian orog eny in the
northern Appalachians.  

The early phase de for ma tion that af fects the Sad dle Pond
for ma tion su per fi cially ap pears to re sem ble early fab rics in the
Ire land Pond as sem blage and por tions of the Grand Lake
Seboeis group.  This would sug gest a Si lu rian or youn ger time of
de for ma tion for the early phase.  How ever, Sad dle Pond-cor re la -
tive rocks of the Arenig Chase Brook For ma tion to the north west 
dis play a sim i lar strong layer-par al lel fo li a tion and are un con -
form ably over lain by the Mid dle Or do vi cian Chase Lake For ma -
tion (Hall, 1970).  Thus it is sug gested here that the Sad dle Pond
for ma tion early fo li a tion may also be con fined to the short time
be tween Arenig de po si tion and the Mid dle Ordovician
unconformity found in the Munsungun anticlinorium.
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APPENDIX  (new paleontological data)

GRAND  LAKE  SEBOEIS  GROUP

R. Neuman iden ti fi ca tions:   

Sam ple A-36:  Frost Pond 1:24,000 quad., Piscataquis County,
T7R9, UTM grid lo ca tion, 0508.24E, 5120.05N.

A few brachi o pods, in clud ing a chonetid and an un iden ti -
fied spe cies of Atrypa.  The lat ter in di cate a Si lu rian or Early De -
vo nian age.

This as sess ment re fined to Up per Llandovery-Early De vo -
nian by A. Boucot.

Sam ple A-4:  Trout Brook Moun tain 1:24,000 quad., Penobscot
County, T7R8, UTM grid lo ca tion 0514.80E, 5118.96N.

The fol low ing brachi o pods were iden ti fied (listed tax o -
nom i cally, fol low ing the clas si fi ca tion of the trea tise of In ver te -
brate Pa le on tol ogy, Part H.  The num ber of spec i mens iden ti fied
is in di cated in pa ren the ses):  Ptychopleurella sp. (1), Dictyonella
sp. (1), enteletaceans indet. (13), Isorthis sp. (1), Dicoelosia cf.
D. biloba (Linnaeus) (5), Plectodonta (Plectodonta) sp. (2),
Leptaena sp. (3), chonetid? sp. (1), atrypacean gen.  indet. (1),
Atrypina? sp. (1), delthyrid? gen. indet. (1).

In di cates Late Si lu rian (Lud low) to Early De vo nian
(Lochkow) age.

This as sess ment re fined by A. Boucot to Up per Si lu rian.

A. Boucot iden ti fi ca tions:

Sam ple E-13:  Millinocket Lake East 1:24,000 quad.,
Piscataquis County.

This is a Pridoli age lo cal ity, fea tur ing Eccentricosta sp. as
the dat able item, plus Coelospira sp., Howellela sp.,
Atrypa"reticularis", Leptostrophia? sp., “Camarotoechia” sp.

Sam ple SB-33:  Millinocket Lake East 1:24,000 quad.,
Penobscot County.

Lissatrypa sp., Resserella sp., Dicoelosia sp., Coelospira
sp., Dalejina? sp., Leptaenisca sp., tri lo bite, Leptaena

“rhomboidalis”, stropheodontids.  This is an Up per Si lu rian age
col lec tion.

W. Ol i ver iden ti fi ca tions:

Sam ple A-50:  Trout Brook Moun tain 1:24,000 quad.,
Piscataquis County, T7 R9, UTM grid 0511.60E, 5119.365N.  

Stauromatidium sp. cf. S. marylandicum (Swartz), 1923.,
rugose cor als, favisitid cor als.

Age:  I am con fi dent of the Pridolian-Lochkovian range
and lean slightly to ward a Lochkovian age.

S. Stouge iden ti fi ca tions:

Sam ple HS-34:  Trout Brook Moun tain 1:24,000 quad.,
Piscataquis County.  Clast in con glom er ate.

Cono dont fauna: (?) Kockelella sp. (3)
Age of cono dont fauna: Kockelella Walliser, 1957, has a

strati graphic dis tri bu tion from Up per Llandovery to Lud low.
Other fauna el e ments:  tri lo bite, gas tro pod, and an

ostracod.

MILLIMAGASSETT  LAKE  FORMATION 

A. Boucot iden ti fi ca tion:

Sam ple SB-44:  Grand Lake Seboeis 1:24,000 quad., Penobscot
County.

This one is hard to date.  It’s some where in the Up per Si lu -
rian-Heldeberg in ter val - as sum ing that one would n’t ex pect
Coelospira and a strophonellid in the lo cal Oriskanian beds.  I
got a large Coelospira sp., “Neumenella” ?? sp., trilobites,
tetracorals, pelmatozoan de bris, “Camarotoechia” sp.,
Strophonella? sp., dalmanellid.
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IN TRO DUC TION

The Grand Lake Seboeis inlier is the in for mal name given
here to the group of Early Pa leo zoic rocks shown on and to the
west of Grand Lake Seboeis, north-cen tral Maine, on the 1985
state geo logic map (Osberg et al., 1985).  This in ves ti ga tion has
con cen trated on the west ern end of the inlier, spe cif i cally, the
por tion that lies within Piscataquis county.  Dur ing the 1991 field 
sea son, six weeks of sys tem atic, de tailed (1:24,000) geo logic
map ping were com pleted.  The map ping has been done on the
USGS Millinocket Lake East and Millinocket Lake West  7.5’
quad ran gles.  Ac cess to the area is pri mar ily via Huber Co. log -
ging roads and trails.  The pri mary ob jec tive of the 1991 field
sea son was to be gin to es tab lish a bed rock geo logic map of the
west ern end of the inlier, con cen trat ing on lithologies and dis tri -
bu tion of rock types.  The field work for this pro ject will be com -
pleted in the 1992 sea son.  See Part 1, Fig ure 1 for lo ca tion.  The
re sults of this map ping are in cluded in the geo logic map (Plate
1).

Pre vi ous Work

The most de tailed pub lished geo logic map of the Grand
Lake Seboeis inlier is the 1985 Maine State bed rock geo logic
map (Osberg et al., 1985).  Lim ited re con nais sance ex cur sions
into the area were made by Dr. R. B. Neuman and Dr. B. A. Hall,
who were map ping ar eas to the south east and north west, re spec -
tively.  This re con nais sance work is the ba sis for the Cambro-Or -
do vi cian anticlinorium rep re sen ta tion of the area on the 1985
state geo logic map.  These ages have been as signed pri mar ily on
the ba sis of lithic and struc tural cor re la tion with rocks ex posed in 
the Munsungun and Lunksoos inliers to the NW and SE, re spec -
tively, of the Grand Lake Seboeis inlier.  In con trast, this in ves ti -
ga tion sug gests that the bulk of the rocks in the west ern end of
the inlier are het er o ge neously de formed and prob a bly
Siluro-De vo nian in age. 

Re gional Geo logic Set ting

The Grand Lake Seboeis inlier lies within the north ern
Maine belt of Berry and Osberg (1989).  Within this re gional belt 
it ap pears to lie be tween Early and Mid dle Pa leo zoic anticlinoria
that were de pos ited on con trast ing base ment rocks.  The Early
and Mid dle Pa leo zoic rocks of the Lunksoos anticlinorium to the 
south east are in ter preted to have been de pos ited on Late Pre cam -
brian-Cam brian age con ti nen tal mar gin sed i ments (Neuman,
1967).  Sim i lar age rocks of the Munsungun anticlinorium to the
north west ap pear to have been de pos ited on ophiolitic base ment
(Osberg et al., 1985).  The na ture of the tran si tion zone be tween
these con trast ing base ment types is at pres ent un cer tain. 

LITHOLOGIES

Dur ing the 1991 field sea son, sev eral lith o logic pack ages
of vol ca nic and/or sed i men tary rocks were rec og nized in the
west ern end of the inlier.  These lith o logic pack ages bear some
re sem blance to those rec og nized by Hib bard (1991) in the Sad -
dle Pond inlier and the east ern part of the Grand Lake Seboeis
inlier.  These in for mal di vi sions are: (1) a heavily de formed
metasedimentary unit, (2) the Millinocket Lake belt mafic to fel -
sic vol ca nic and volcaniclastic rocks, and (3) a var ied se quence
of sed i men tary rocks, pri mar ily con glom er ate, slate, and sand -
stone.  Fault re lated rocks were also ob served as were stocks of
gab bro and felsite.  Rocks in ter preted to be equiv a lent to the
Seboomook For ma tion have been mapped around the inlier as
well.  All rocks in the inlier and the sur round ing Seboomook
For ma tion as well have been af fected by Mid dle Pa leo zoic
low-grade re gional meta mor phism. 
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Un named Gray Phyllite Unit

Gen eral:  The un named gray phyllite unit is vol u met ri cally 
a mi nor com po nent of the west end of the inlier, how ever, it is a
dis tinct li thol ogy.  This unit is pri mar ily com posed of highly dis -
rupted gray to black phyllite with mi nor amounts of quartz-rich
graywacke.  It is only ob served in one out crop lo ca tion, in a
small quarry along a north east sec tion of the ma jor ac cess road,
NNE of Kyle Pond.  The out crop width is about 75 m, al though
true thick ness is un cer tain.  At the west ern edge of the ex po sure,
mafic vol ca nic rocks of the Millinocket Lake belt out crop less
than 5 me ters from the phyllite and the con tact be tween the two is 
in ter preted to be a north east-trending fault.  The ev i dence for this 
is the brecciated and veined na ture of the vol ca nic rocks near the
con tact and the dis rup tion ev i dent in the phyllite unit. Con tacts
to the east and south have not yet been ob served. Lay er ing in the
unit is north east-trending and steeply to ver ti cally dip ping.  This
rock is very fis sile and is used ex ten sively through out the area as
road metal. 

Rock De scrip tion: This unit is pri mar ily a gray to black
phyllite with mi nor amounts of quartz-rich graywacke.  The
phyllite weath ers to white or light gray color and cal cite and an -
ker ite vein ing is per va sive.  The unit dis plays lami na tions, man i -
fest in al ter nat ing me dium and dark gray fine-grained band ing. 
In di vid ual lay ers range from 1 to 15 mm in thick ness and are dis -
con tin u ous.  This lam i na tion is only lo cally ob served on the out -
crop.  The lam i na tion also ap pears to be par al lel to the re gional
fo li a tion where ob served.  The interlayered(?) graywacke con -
tains coarse to fine sand size quartz, oc ca sion ally with a blu ish
hue and a gray silty ma trix.  This quartz wacke oc curs as dis con -
tin u ous lenses or dis rupted lay ers within the phyllite.  It ap pears
that the lenses are boudinaged lay er ing with in di vid ual boudins
con sid er ably re moved from each other. 

Age and Cor re la tion: No fos sils or other dat able ev i dence
for age were ob served in this unit dur ing in spec tion in the 1991
sea son.  It ap pears to be of higher meta mor phic grade than other
rocks of the west ern end of the inlier, al though this may be a re -
sult of lo cally in tense de for ma tion rather than an older age. This
unit very closely re sem bles the Sad dle Pond for ma tion of the
more south erly inlier mapped by Hib bard (1991, this re port, Part
1).  Hib bard sug gests the Sad dle Pond For ma tion bears some de -
gree of re sem blance to the up per black slaty mem ber of the Cam -
brian Grand Pitch For ma tion of the Lunksoos anticlinorium
(Neuman, 1967).  He also sug gests a pos si ble cor re la tion with
the Chase Brook For ma tion of the Munsungun anticlinorium,
based on the Grand Pitch-Chase Brook cor re la tion by Hall
(1970).  These cor re la tions are based on both lith o logic sim i lar -
ity and struc tural his tory of those for ma tions.  There is no ev i -
dence re fut ing this cor re la tion of the Sad dle Pond For ma tion and 
the gray phyllite-quartz wacke of the Grand Lake Seboeis with
ei ther the Chase Brook or up per Grand Pitch For ma tions re -
vealed dur ing this in ves ti ga tion.  This could ten ta tively sug gest a 
Cam brian or Lower Or do vi cian age for the un named gray
phyllite unit. 

The Millinocket Lake Belt

Gen eral: The Millinocket Lake belt is the in for mal name
ap plied here to the belt of pri mar ily mafic rocks with mi nor fel sic 
vol ca nic and as so ci ated volcaniclastic rocks that ex tends from
the south west ern cor ner of the Millinocket Lake West 7.5’ quad -
ran gle to the east ern end of Millinocket Lake in the west-cen tral
sec tion of the Millinocket Lake East 7.5’ quad ran gle.  The rocks
of this belt bear some lith o logic re sem blance to those of the Ire -
land Pond belt in the Sad dle Pond inlier (Hib bard, 1991), how -
ever, lit tle other ev i dence sup ports the cor re la tion at this time.
The belt is dom i nated by mafic vol ca nic rocks along its north -
west ern flank, how ever, the amount of in ter me di ate and fel sic
vol ca nic and vocaniclastic rocks gen er ally in crease to the south -
east.  The true thick ness of the Millinocket Lake belt is un cer tain
due to lack of bed ding fea tures and struc tural com plex ity.  It has
a max i mum out crop width of 3.3 km be tween south west ern
Millinocket Lake and Millinocket Ridge.  Lay er ing has highly
vari able at ti tude within this belt while the over print ing Aca dian
fo li a tion is con sis tently north east-strik ing and steeply in clined.
The con tact of the Millinocket Lake belt rocks with the un named
gray phyllite unit is a fault and has been dis cussed in the pre vi ous 
sec tion.  The con tact of the Millinocket Lake belt rocks with the
Grand Lake Seboeis group has not been ob served to date al -
though ex po sures of each lie within a few dozen me ters of each
other in sev eral lo ca tions.  Min i mal ev i dence sug gests ei ther
con for mity or un con formity along most of the con tact.  A fault
has been ob served along a por tion of the con tact east and south of 
Bea ver Pond Ridge.

Rock De scrip tions: Mafic vol ca nic and volcaniclastic
rocks are most prev a lent and least de formed in this belt at the
east ern end of Millinocket Lake where pil low bas alts crop out
along the lake shore and on most of the is lands in the lake. Mas -
sive bas alts out crop in the cen tral and south west ern ar eas of the
belt.  Where pil low bas alts are ex posed, they are typ i cally less
than 1.2 m in di am e ter and as small as 0.5 m in di am e ter and the
pil lows are lo cally brecciated.  Pheno crysts oc cur only rarely in
both types of lavas and are small, less than 10 mm plagioclase or
pyroxene crys tals.  The lavas are lo cally amyg da loid al.  Tan to
gray-green chert com prises the interpillow ma te rial when pres -
ent.  Nu mer ous dikes and plugs of fine- to coarse-grained gab bro 
in trude the pil low and mas sive lavas, how ever, they are com -
monly be low map res o lu tion at 1:62,500 scale.

Mafic volcaniclastic rocks are as so ci ated with the lavas
and are more prev a lent along the south east ern sec tion of the belt.
They are pri mar ily chloritic phyllite and vol ca nic con glom er ate.
The phyllite is pri mar ily com posed of chlorite with epidote and
quartz form ing thin, <10 mm thick, lay er ing lo cally.  The lay er -
ing is dis con tin u ous and lensey, with lenses gen er ally less than
40 cm long.

Mafic vol ca nic con glom er ate is some what less abun dant
than the chloritic phyllite in this belt.  It gen er ally has a
chlorite-epidote-quartz-feld spar fine to coarse sand ma trix and
clasts are pri mar ily mafic vol ca nic and volcaniclastic.  The ob -
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served clasts are ma trix sup ported, range in size from 2 mm to 30
cm and vary from an gu lar to rounded.  An un usual ex am ple is
well ex posed on the south east side of Millinocket Ridge where
the ma trix is purely dark green chlorite and the clasts are mafic
and in ter me di ate vol ca nic and light-col ored lay ered sed i men tary 
ma te rial that ap pears to have been both faulted and stretched,
per haps nontectonically.

In ter me di ate vol ca nic and volcaniclastic rocks are in
greater abun dance along the south ern sec tion of the belt.  In ter -
me di ate vol ca nic and volcaniclastic rocks, pre dom i nantly
micaceous to weakly chloritic fine-grained and con glom er atic
volcaniclastic rocks, are ex posed on the is lands and north west -
ern shores of Big Bea ver Pond.  The fine-grained rocks show
mil li me ter-scale lami na tions with lighter lay ers con sist ing of
fine-grained clays, white micas, and quartz and darker lay ers of
chlorite, epidote, and quartz.  A small amount of car bon ate, light
gray micritic lime stone, was found to be lo cally interlayered
within the volcaniclastic rocks.  The con glom er ate has a me dium 
gray-green fine-grained ma trix and fine-grained light gray
epiclastic clasts that range in size from 5 to 40 cm in length and
ap pear con sis tently flat tened par al lel to fo li a tion. In ter me di ate
vol ca nic rocks crop out on Big Bea ver Pond as well.  These vol -
ca nic rocks have light gray fine-grained tuffaceous ma trix and
0.5 mm pheno crysts of pyroxene. More fel sic rocks have been
ob served in the belt, but only in very mi nor pro por tions when
com pared to the in ter me di ate and mafic rocks.  Me dium pink ish
gray feld spar-phyric vol ca nic rocks were ob served to be
interlayered with in ter me di ate to mafic vol ca nic rocks in one lo -
ca tion just north of Bea ver Pond Ridge.  This fel sic rock has
K-feld spar pheno crysts about 5 mm long in a very fine-grained
ma trix of quartz and feld spar.  Other fel sic rocks in the belt are
in ter preted to be in tru sions and are dis cussed in that sec tion.

Age and Cor re la tion: Ex am i na tion dur ing the 1991 field
sea son re vealed no di rect ev i dence for the age of the rocks of the
Millinocket Lake belt.  In sev eral lo ca tions where out crops lie
close at hand, gently dip ping up right rocks of the Grand Lake
Seboeis group ap pear to over lie in clined(?) Millinocket Lake
belt vol ca nic rocks.  This con tact has not yet been ob served,
how ever.  While it is pos si ble that the sed i men tary rocks of the
Grand Lake Seboeis group are interlayered with the Millinocket
Lake belt vol ca nic rocks, it ap pears more plau si ble that the
Grand Lake Seboeis group may over lay the Millinocket Lake
belt vol ca nic rocks, per haps un con form ably.  Grand Lake
Seboeis group rocks have yielded Late Si lu rian-Early De vo nian
fos sils in the Sad dle Pond inlier and Late Si lu rian age fos sils
have been iden ti fied from Grand Lake Seboeis group rocks in
the west ern end of the Grand Lake Seboeis inlier.  This sug gests
that the vol ca nic rocks of the Millinocket Lake belt are not youn -
ger than Late Si lu rian in age. 

Grand Lake Seboeis Group

Gen eral:  The Grand Lake Seboeis group (this re port, Part
1) is the in for mal name given to the mixed as sem blage of pre -

dom i nantly clastic sed i men tary and var ied vol ca nic rocks that
crop out through out the Sad dle Pond and Grand Lake Seboeis
inliers.  In the west ern end of the Grand Lake Seboeis inlier this
group is rep re sented by its sed i men tary mem bers only. There the
group con sists pri mar ily of con glom er ate and slate with sub or di -
nate amounts of sand stone and clastic car bon ates. These rocks
lie along the flanks of the west ern end of the inlier and oc cur
within the inlier as well.  The con tacts have not yet been ob -
served closely enough to dis cern whether these rocks which crop 
out within the Millinocket Lake belt are ero sional out li ers or are
interlayered with the vol ca nic belt.  The con tact with the
Millinocket Lake belt is in ter preted to be a fault south east of Big
Bea ver Pond due to se verely de formed volcaniclastic rocks that
lie along the bound ary be tween these dis tinct pack ages of rocks.
This group ap pears to be over lain con form ably by the
Millimagasset Lake for ma tion of Hib bard (1992) in the south -
east ern area of this in ves ti ga tion, along the east ern shores of Lit -
tle Bea ver Pond.  The thick ness of the strata within this belt is
un cer tain. Max i mum out crop width is just less than 2 km along
the south east ern flank of the inlier.  Fig ure 14 sum ma rizes bed -
ding ori en ta tion in the group.

Rock De scrip tions: Con glom er ate in this group typ i cally
has a red sandy to silty ma trix and a wide va ri ety of clast
lithologies.  Rarely a blu ish-gray-green ma trix is ob served, with
no dif fer ence in clast con tent.  The ex act pro por tion of clast types 
var ies from out crop to out crop.  The gran ule to small boul der
sized clast lithologies in clude, in or der of de creas ing abun dance, 
mafic to in ter me di ate fine-grained vol ca nic rocks, volcaniclastic 
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rocks, vein quartz, var i ous col ored mudstones, slates and sand -
stones, con glom er ate, black and gray phyllite, quartz wacke,
gra nitic rocks, and cherty ma te rial.  Bed ding is not com monly
ob served in the con glom er ate, ex cept where sand stone beds are
as so ci ated with it.  Out crops tend to be mas sive, structureless,
and weakly to non-fo li ated.

Sand stone of the Grand Lake Seboeis group is typ i cally
red dish gray in color and con sists of silt to gran ule size ma te rial.
The sand grains are an gu lar to subangular and are pri mar ily
quartz and feld spar.  The sands are me dium bed ded, with the
sand stone com monly oc cur ring as 1-2 m thick lay ers in the red
ma trix con glom er ate.  The sand beds show fin ing up wards and
no over turned beds have been ob served.

Slate in the Grand Lake Seboeis group is typ i cally dark
gray and fea ture less, how ever, thin, <5 mm thick graded silt to
fine sand lay ers are lo cally ob served.  A few out crops of ma roon
to red slate have been ob served in prox im ity to red con glom er ate
and sand stone.  The slate weath ers to a light gray to white color.
It crops out pri mar ily along the south ern flank of the west ern end
of the inlier, and ap pears to con form ably, per haps gradationally
un der lie the Millimagasset For ma tion. 

Fossiliferous cal car e ous siltstone, lime stone con glom er -
ate and lime stone are ob served on Moose Pond at the south west -
ern end of Millinocket Lake, and cal car e ous siltstone and
lime stone are ex posed along the Soule Pond road ap prox i mately
1 km NW of Soule Pond.  The cal car e ous siltstones vary from
those that are fine-grained and fea ture less to some that con tain
10 cm thick graded beds of fine sand to slate.  On Moose Pond,
lime stone con glom er ate was ob served that con tained up to
30-cm rounded clasts of fos sil-rich micrite in a me dium gray cal -
car e ous silt ma trix.  Dark gray im pure lime stone and me dium
gray cal car e ous siltstone closely as so ci ated with red ma trix con -
glom er ate and sand stone from the Soule Pond road yielded
macrofossils that were ex am ined by Dr. A. Boucot and the  re -
sults of his ex am i na tion are shown be low. 

Sam ple E-13  Millinocket Lake East 1:24,000 quad.,
Piscataquis County, UTM grid lo ca tion 0513.5E, 5125.2N,
“This is a Pridoli age lo cal ity, fea tur ing Eccentricosta sp. as the
dat able item, plus Coelospira sp., Howella sp., Atrypa
”reticularis“, Leptostrophia? sp, ”Camarotoechia“ sp.  .....”

Age and Cor re la tion:  The above fos sil lo cal ity within the
Grand Lake Seboeis group rocks of the west ern end of the inlier
in di cates a Late Si lu rian age for the group.  Sev eral fos sil lo cal i -
ties in the Grand Lake Seboeis group of the Sad dle Pond inlier
have yielded Late Si lu rian-Early De vo nian ages as well, sup -
port ing the cor re la tion of these lithologically sim i lar rocks with
those else where in both inliers.  These rocks also bear a strong
re sem blance to the de scrip tions of the East Branch Group rocks
of the Munsungun anticlinorium (Hall, 1970) and the date given
for the Grand Lake Seboeis group is sim i lar to that for the East
Branch Group. 

Un named Slate(?) Unit

 An un named slate unit has been sep a rated from other
lithologies in the inlier due to its re stricted oc cur rence and the
un usual fea tures ob served therein.  This unit crops out along the
south east ern shores of Lit tle Millinocket Lake and along strike
to the south west.  It is a lav en der phyllitic slate that lo cally has
interlayers of light green phyllitic slate.  The rock has a Pre-Aca -
dian(?) fo li a tion that trends NE and dips at a very gen tle an gle
and is clearly over printed by a NE-trending, ver ti cal, spaced
crenulation cleav age.  This rock may rep re sent a highly de -
formed zone of slate such as that in the Grand Lake Seboeis
Group.  Fur ther ex pla na tion of the im por tance of this rock type is 
pend ing more de tailed in ves ti ga tion.

The Millimagasset Lake For ma tion

The rocks re ferred to by Hib bard (this re port, Part 1) and
herein as the Millimagasset Lake for ma tion are cy cli cally bed -
ded fine-grained tan to gray sand stone, fin ing into me dium to
dark gray slate.  The beds are typ i cally less than 15 cm thick.
Based on strong lith o logic re sem blance, this unit is likely cor re -
la tive with por tions of the Seboomook Group which blan kets
large por tions of north west ern Maine.  This unit crops out along
the east ern end of Big Bea ver Pond and to the north east be tween
Lit tle Bea ver Pond and Soule Pond.  Bed ding has not been ob -
served to be over turned.  The age of this unit else where in the re -
gion is con sid ered to be Lower De vo nian (Neuman, 1967, Hall,
1970).

INTRUSIVE  ROCKS

Both mafic and fel sic rocks ap pear to in trude the vol ca nic
and sed i men tary rocks of the Grand Lake Seboeis inlier.  Coarse
(<1 cm) to fine (<1 mm) grained gab bro that var ies from fresh to
se verely chloritized in trudes rocks of the Millinocket Lake belt.
The mafic in tru sive rock pri mar ily con sists of pyroxene and
plagioclase.  Fine-grained gab bro (diabase) in trudes the sed i -
men tary rocks of the Grand Lake Seboeis group as well.  In di vid -
ual gab bro bod ies do not form large nor con tin u ous ex po sures,
but may be in the form of dikes in stead of stocks.  The in tru sive
rocks are typ i cally mas sive and non-fo li ated, how ever a few are
weakly to strongly fo li ated. 

Fel sic in tru sive rocks ap pear to ex clu sively in trude the
Millinocket Lake belt. Stocks of tan to white, beige weath er ing
lo cally feld spar-phyric fine-grained felsite (dacite(?) to rhy o lite) 
oc cur on the north east ern cor ner of Big Bea ver Pond, on Libby
Is land in Millinocket Lake, and on a hill top 2 km south east of the
thorofare be tween Lit tle Millinocket Lake and Millinocket
Lake. These bod ies are sub stan tial in size, up to 1 km in di am e ter, 
as is the case for Libby Is land.  The fel sites are typ i cally af fected
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by a sin gle weakly ex pressed fo li a tion.  A spe cial case is the
Libby Is land ex po sure.  This out crop ping is mas sive, unfoliated,
and ap pears to be lo cally in truded by gab bro on the south side of
the is land but be comes dark col ored, se verely fo li ated,
fine-grained and hackly on the north ern edges of the is land.  This 
is in ter preted to be the re sult of a north east-trending fault run -
ning along the north west side of the is land. 

The age of the in tru sions is un cer tain.  Those that are af -
fected by re gional fo li a tion are pre sum ably no youn ger than
Mid dle De vo nian.  The unfoliated in tru sive rocks may have been 
lo cally shielded from re gional de for ma tion or may be youn ger
than Mid dle De vo nian. 

STRUCTURAL  GEOLOGY

The west ern end of the Grand Lake Seboeis inlier has a
com plex Early and Mid dle Pa leo zoic struc tural his tory.  This
his tory in cludes the de vel op ment of one or more foliations and
an as so ci ated set of folds in all rocks of the inlier.

These mul ti ple foliations are an “early” layer par al lel fo li a -
tion and a later crenulation.  The un named gray phyllite and
quartzwacke unit, parts of the Millinocket Lake belt, and the un -
named slate unit have all de vel oped the early layer-par al lel fo li a -
tion.  This is not to im ply that the early, layer-par al lel fo li a tion
was syn chro nously de vel oped in these units.  The only pres ent
ev i dence for dat ing of this fo li a tion is that it is clearly over -
printed by the later re gional “Aca dian” de for ma tion, as sumed to
be Mid dle De vo nian in age. 

Pla nar Fab rics and Folds

The older of the pla nar fab rics ob served in the area oc curs
in the un named gray phyllite unit, the Millinocket Lake vol ca nic
belt and the lav en der slate(?) unit.  This fab ric is pen e tra tive and
par al lel to lay er ing in these rocks.  It gen er ally dis plays gen tle
dip and var ied north to east strike.  Fold ing of these rocks is by
crenulation of the layer-par al lel fab ric and has ei ther north -
east-trending axes, at trib uted to later Aca dian over print, or
north west-trending axes of un cer tain af fin ity.  If the gray phyllite 
unit cor re lates with the Chase Brook For ma tion, then the early
fab ric in this rock may be at trib uted to an Early Pa leo zoic de for -
ma tion. This is not, how ever, a sat is fac tory ex pla na tion for the
other two units whose ages are even more loosely con strained.
The or i gin of this fab ric in these rock is thus un cer tain. 

The later, “Aca dian” in flu ence on the rocks of the inlier is
more per va sive and af fects nearly all rocks ex posed.  Ex tremely
mas sive and coarse-grained sed i men tary rocks are weakly to un -
af fected and many of the mafic in tru sions show lit tle ev i dence of
fo li a tion.  This fab ric is ex pressed as a slaty cleav age in the
fine-grained rocks and ei ther not pres ent in mas sive
coarse-grained rocks or as a spaced cleav age.  Where ob served
in the pre vi ously fo li ated rocks, this later fo li a tion is pres ent as a
spaced cleav age com monly with an as so ci ated crenulation of the 

ear lier fab ric.  The fo li a tion dips steeply and strikes NE-SW (see
Fig. 15).

Faults

Thus far in the area in ves ti gated, four faults have been
iden ti fied. Also of note is that the south east ern bound ary of this
inlier is de fined by the Bea ver Brook fault as desribed by Hib -
bard (1991,1992).  The fault be tween the un named gray phyllite
and the Millinocket Lake belt has been pre vi ously dis cussed.
This fault crops out for about 30 m on the west side of the quarry
ex po sure of the phyllite. It is in ferred be cause of the ex treme dis -
rup tion in the phyllite unit, the per va sive vein ing in the nearby
bas alts, and an ap par ent meta mor phic grade dif fer ence be tween
the two units.  Nei ther the fault nor the phyllite have been ob -
served along strike or any where else in the inlier.

A north east-trending fault of un cer tain dip is in ferred to
sep a rate the vol ca nic and volcaniclastic rocks of the Millinocket
Lake belt from the Grand Lake Seboeis sed i men tary rocks to the
south east on Big Bea ver Pond.  The is land in the pond con sists of 
pre dom i nantly highly dis rupted and sheared(?) volcaniclastic
rocks.  The na ture of the fault’s mo tion is un cer tain, how ever the
lith o logic con trast across the in ferred fault sug gests south-side
down.  The rocks to the south east are fea ture less dark gray slates
and ex hibit lit tle sign of struc tural de for ma tion other than a sin -
gle cleav age.  The full ex tent of this fault has not yet been in ves ti -
gated.
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Fig ure 15.  Poles to “Aca dian” cleav age in the west ern end of the Grand
Lake Seboeis inlier.



A third fault and per haps a ma jor fault in the area is in ferred
to run roughly length wise down the mid dle of Millinocket Lake.
There are three lines of ev i dence sug gest ing its pres ence.  The
first has been men tioned, the ex treme dis rup tion of the felsite on
the north ern shores of Libby Is land. An other part of the ev i dence 
is less di rect, but it is in ter preted that the un named lav en der
slate(?) of the south east ern shores of Lit tle Millinocket Lake and
far ther to the south west rep re sents a con tin u a tion of this struc -
ture. Third, highly de formed volcaniclastic rocks and sed i men -
tary rocks in the vi cin ity of Libby Camp on the north east ern
shores of the lake have the sense of tectonite fab rics, de formed
clasts in con glom er ate that sug gest  move ment has oc curred in
the area. Based on out crop ob ser va tion, the over all sense of
shear in di cated was left-lat eral, how ever more de tailed ex am i na -
tion is nec es sary to com pletely and ac cu rately char ac ter ize the
fault.

The fourth north east-trending fault stud ied ap pears to sep -
a rate or lie close to the bound ary be tween the Millinocket Lake
belt volcaniclastic rocks and Grand Lake Seboeis group clastic
sed i men tary rocks on the south east ern side of Bea ver Pond
Ridge.  Fine-grained sil ver phyllite is ob served along the in ter -
preted fault and is thought to be a fault-re lated al ter ation of vol -
ca nic con glom er ate(?) ob served  ad ja cent to the fault.  The
con glom er ate is heavily fo li ated and clasts are in creas ingly more 
dif fi cult to dis cern as one ap proaches the fault.  The phyllitic
rock has a low an gle dip and ap pears to have been crenulated and
folded by  Aca dian de for ma tion that over prints the low-an gle
layer-par al lel fab ric.  The fault ap pears to pass into the Grand
Lake Seboeis group far ther to the south west.  No ki ne matic in di -

ca tors have been ob served along the fault.  More de tailed ex am i -
na tion of these struc tures is planned for the 1992 field sea son.
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